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Abstract

Many activities associated with the construction and habitation of buildings are connected with issues affecting the
environment such as global warming, climate change, and consumption of valuable natural resources such as fossil fuels.
To minimize negative impacts on the environment, the building industry worldwide has implemented green building
practices in many countries. One of the main green strategies is to reduce greenhouse gas emissions caused by
residential structures because they are most substantially connected with global warming and climate change.

To determine the actual quantity of green house gas emissions caused by the construction and use of a building, it is
important to analyze total greenhouse gas emissions over the life cycle of buildings including construction, operation &
maintenance(O&M) and demolition stages. Many studies suggest methods to calculate greenhouse gas emissions at the

construction stage, but the literature addressing greenhouse gas emissions at the O & M stage is limited .A year-long

study was conducted utilizing the deterioration method to calculate greenhouse gas emissions at the O & M stage of

building life for condominium types of buildings in South Korea .

Through this research, it is possible to analyze

greenhouse gas emissions of buildings at the O & M stage, the longest span of the life cycle, and eventually help to

calculate total greenhouse gas emissions over the life cycle of the building.
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Table 1. Process of the Input-Output analysis on the maintenance

stage.
contents
1st | Building Synopsis and Characteristics for the analyzed building
2nd Classification of building components and material
3rd Calculation of the. final derngnd in buﬂ(jing component and
materials according to repair cycle
4th Calculation of the input amount into the each industry of the
final demand
5th Calculation of the input amount in energy industries
6th Calculation of the energy consumption unit
Tth Calculation of the COz emission unit
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Table 2. Comparison of the estimation

, Deterioration
Input-Output analysis method
required time for
analysis ) -
required data X S
result O =

1 O : good, A : normal, X : not good
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Fig. 1 Relation between the repair and deterioration progress
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Fig. 2. Progress form of the deterioration

Table 3. All the similar types of the roof-proofing construction
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- analyzed period : 50 year
- research target : roof proofing(apartment)
- repair scope/cycle : fully repair/20year

condition
for analysis
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standard provided by the
scopel government result of the collected data
type method repair repair repair cycle(yr) repair ratio(%) sample No
cycle(yr) ratio(%) mean(st. deviation) mean(st. deviation) e N0,
partly repaired 5 20 5.1(1.0947) 19.6(3.2733) 2,643
(1) mortar fully repaired 10 100 10.9(2.8444) 99.5(6.5614) 3,116
finishings partly alteration - - 5(-) 20(-) 1
fully alteration - - 13.7(7.5) 100(0) 4
partly repaired 5 15 5(0) 16.2(4.2349) 24
() pebble fully repaired - - - - -
spreading partly alteration - - - - -
fully alteration - - 10(-) 100(-) 2
partly repaired 10 5 9.6(1.9245) 4.8(0.9622) 27
3 tile fully repaired - - (1 (0) 00 6
attaching partly alteration - - - - -
fully alteration - - 20(-) 100(-) 1
partly repaired 8 10 9.4(1.8814) 6.6(4.7403) 3,848
(@) asphalt fully repaired 20 100 15.3(9.2231) 75.6(42.8866) 1,681
roofing
playerE partly alteration - - 9(2.8604) 14.5(13.7276) 12
fully alteration - - 12.2(10.2054) 65.2(48.6985) 23
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Table 3. (continued)

standard provided by the result of the collected data
scope/ government
type method repair repair repair cycle(yr) repair ratio(%)
(9 . — sample No.
cycle(yr) ratio(%) mean(st. deviation) mean(st. deviation)
partly repaired 8 10 9.4(1.8814) 6.6(4.7403) 3,848
@ as%}halt fully repaired 20 100 15.3(9.2231) 75.6(42.8866) 1,681
roofin
Dlayerg partly alteration - - 9(2.8604) 14.5(13.7276) 12
fully alteration - - 12.2(10.2054) 65.2(48.6985) 23
partly repaired 5 10 5.0(0.8069) 10.4(4.2757) 768
() high fully repaired 15 100 14.9(1.3956) 99.6(5.5403) 988
polymer
proofing partly alteration - - - - -
fully alteration - - 22.5(3.5355) 100(0) 2
partly repaired 8 20 7.9(0.9706) 19.7(2.6873) 710
() hi
pol;rln% fully repaired 20 100 19.8(1.9929) 99.3(8.3373) 1,001
sheet partly alteration - - - - -
proofing
fully alteration - - 200-) 100(-) 1
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Hg 3 Deterioration pattern of the roof-proofingd

Table 4. surveyed data of the carbon-dioxide emission unit

surveyed samile CO, emission unit
total area(nf) hou(;é}?éld (kg-COyfyr-ni)
1 145,182 867 0.80
2 119,595 782 0.49
3 145,294 1,025 0.62
average 0.64
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